Abstract Various studies on the prevention of fire accidents have recently been conducted, but they remain in the form of summary analysis or statistical analysis by region. If we could know whether there was a fire accident at the level of each building, we would be able to prevent fire accidents more precisely by targeting buildings in the fire inspection area. This paper proposes a method of manifold learning for predicting a particular group of fire-hazard buildings. However, when unmodified raw data is used for clustering, it is not possible to know which feature is related to fire accidents, and moreover we have the curse-of-dimensionality problem. To solve these problems, we use the deep neural network (DNN) for supervised manifold learning to transform this raw data into low-dimensional space. The DNN has a simple structure consisting of only a fully-connected layer. Our proposed method shows better performance than conventional clustering methods that use the supervised dimensionality reduction. In addition, we investigated the characteristics of sub-clusters within a target cluster through hierarchical cluster analysis.
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